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© Device for equally-spaced transportation of randomly arranged incoming products. 


\ 

© A device (1; 38) for equally-spaced transporta- 
tion of randomly arranged incoming products (2), 
such as packets of cigarettes, whereby the products 
(2) traveling successively and in randomly arranged 
manner along a first path (4) and in a first given 
direction (16) are brought into engagement with a 
braking device (9) for forming an orderly line (10) of 
products (2), which are removed successively from 


the first path (4) by a transfer device (7; 40) and in a 
substantially transverse pickup direction in relation to 
the first traveling direction (16), and are fed, rotated 
90 • , on to a second path (6) along which they are 
fed continuously and in equally-spaced manner in a 
second direction (37; 63) forming any angle in rela- 
tion to the first traveling direction (16). 
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The present invention relates to a device for 
transporting randomly arranged incoming products 
in equally-spaced manner. 

The present invention is particularly suitable for 
packing machines in guneial. and cigarette packing 
machines in particular, to wtuch the following de- 
scription refers purely by way of example. 

On cigarette packing machines, the problem of 
transporting randomly arranged incoming products, 
in this case packets of cigarettes, in equally- 
spaced manner is normally solved using devices 
comprising a first and second conveyor perpen- 
dicular to each other; and a transfer device located 
over the point at which the two convoyors meet, 
and which provides, at a constant tato. for transfer- 
ring the packets traveling if rannorrly arranged 
manner on the first conveyor from the* outpjt end 
of the first conveyor to the input end of the second 
conveyor. As they are transferred the packets are 
rotated 90* in relation to the traveling direction, so 
that, if they are traveling, for example, along the 
first conveyor with the larger side faring forward, 
they are fed with the smaller side or the end 
surface facing forward along the second conveyor. 

In other words, on known devices of the afore- 
mentioned type, equally spacing the randomly ar- 
ranged incoming packets necessarily involves a 
90* variation in the traveling direction of the pack- 
ets, and. consequently, 90 * rotation of the packets 
in relation to said traveling direction. 

Such variations in both the traveling direction 
and the position of the randomly arranged incom- 
ing products in relation to the traveling direction are 
not always desirable. Generally speaking, in fact, 
only rotation of the product may be used to advan- 
tage, whereas the 90° change in the traveling 
direction of the products poses serious problems 
as regards the size and overall design of the pack- 
ing machine. 

It is an object of the present invention to pro- 
vide a straightforward device for effectively control- 
ling randomly arranged products fed off a produc- 
tion machine or a portion of a production machine, 
and for transporting the products, rotated 90*, in 
any direction and in orderly sequence. 

More generally speaking, it is an object of the 
present invention to provide a device enabling ran- 
domly arranged incoming products to be rotated 
90° and arranged in orderly sequence, without 
said rotation necessarily involving a given change 
in the traveling direction of the products. 

According to the present invention, there is 
provided a device for equally-spaced transportation 
of randomly arranged incoming products, said de- 
vice comprising a first conveyor for transporting 
said products successively and in randomly ar- 
ranged manner along a first path; a second con- 
veyor for transporting said products at a constant 
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rate along a second path; transfer means for re- 
moving said products, at a given rate, from said 
first path; and braking means located along said 
first path, for forming an orderly line of said pro- 
5 ducts for supply, at a given rate, to said transfer 
means; characterized by the fact that said first and 
second paths are arranged in series at any given 
angle to each other; and that said transfer means 
are located between the output end of said first 
10 path and said second conveyor, for successively 
removing said products from said first path in a 
substantially transverse pickup direction in relation 
to said first traveling direction; first drive means 
being provided for operating said transfer means 
is and said second conveyor in time with each other; 
second drive means being provided for operating 
said brake means; and said second drive means 
being /provided with control means for operating 
said brake means in time with said transfer means. 
20 A number , pf non-limiting embodiments of the 

present invention will be described by way of ex- 
ample with reference to the accompanying draw- 
ings, in which: 

Fig.i shows a schematic side view of a first 
25 preferred embodiment of the device according 
to the present invention; 
Fig.2 shows a plan view of the Fig.1 device; 
Fig.3 shows a side view of a second embodi- 
ment of the Fig.1 device; ' 
30 Fig. 4 show? an enlarged view in perspective of 
a detail in Fig.3. 
Number 1 in Fig.1 indicates a device for trans- 
porting randomly arranged incoming packets of 
cigarettes 2 in equally-spaced manner. 
35 Device 1 comprises a first conveyor 3 for suc- 

cessively transporting randomly arranged packets 2 
along the input portion of a first path 4; a second 
conveyor 5 for transporting packets 2 in equally- 
spaced manner along a second path 6 in series 
40 with and extending, in the example shown, parallel 
to path 4, but which may form angles of other than 
zero with said path 4; and a transfer device 7 for 
successively transferring packets 2 from path 4 into 
respective seats 8 moving with conveyor 5 along 
45 path 6 and equally spaced along conveyor 5. 

As shown, particularly in Fig.2, packets 2 on 
conveyor 3 form a line in which adjacent packets 2 
are spaced at random, which situation is main- 
tained along the whole of conveyor 3 until packets 
so 2 are fed from conveyor 3 to a braking device 9 in 
series with conveyor 3 along path 4. 

Braking device 9 defines the output portion of 
path 4, and provides for slowing down packets 2 
along path 4, and so forming them into a continu- 
55 ous orderly line 10 in which each contacts the 
adjacent packet/s 2. 

Braking device 9 comprises two belts 11, 12 
located respectively below and above line 10, and 
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so constituting a conveyor for feeding packets 2 in 
line 10 to transfer device 7. Belts 1 1f 12 are looped 
about respective pairs of pulleys 13, 14 fitted to 
respective shafts 15 perpendicular to the Fig.1 
plane and to the traveling direction 16 of conveyor 

3, and parallel to the plane of conveyor 3. Belts 11, 
12 present respective facing straight portions 17 
moving in direction 16 at a generally slower speed 
than conveyor 3 and of which portion 17 of belt 11 
is located coplanar with conveyor 3. Portions 17 
cooperate with the top and bottom ends of packets 
2, so as to vary the traveling speed of the same 
and so form line 10. 

In addition to belts 11 and 12, braking device 9 
also comprises two shoulders 18 located between 
belts 11 and 12 and on either side of packets 2 in 
line 10. 

The end of braking device 9 facing conveyor 5 
presents the rear end (in relation to the traveling 
direction of packets 2) of a fixed plate 19, the front 
end of which coincides with the output end of path 

4. Plate 19 is substantially coplanar with portion 17 
of belt 1 1 , and is fitted through with a photosensor 
20 for detecting the rate and timing with which 
packets 2 in line 10 issue from braking device 9. 

The front end of plate 19 is coplanar with and 
adjacent to a curved horizontal plate 21 connecting 
the output end of path 4 to the input end of path 6. 
Plate _21 extends over an arc, in the example 
shown, of substantially 90 *, arid comprises an in- 
put portion extending transversely in relation to 
path 4 and defining an unloading station 22; and an 
output portion substantially coaxial with path 6 and 
defining a loading station 23 adjacent to the input 
of conveyor 5. 

Plate 21 provides for supporting packets 2 as 
they are fed between stations 22 and 23, and forms 
part of device 7 for transferring packets 2 from 
braking device 9 to conveyor 5. 

As shown more clearly in Fig.2, device 7 com- 
prises a wheel 24 fitted to a vertical drive shaft 24a 
perpendicular to the plane of conveyor 3. Wheel 24 
is coaxial with plate 21, is located with its outer 
edge over the inner edge of plate 21, and presents 
a number of equally-spaced radial appendixes 25, 
each of which "sweeps" over plate 21 when wheel 
24 is rotated about its axis (anticlockwise in Fig.2) 
so as to move appendixes 25 successively be- 
tween unloading station 22 and loading station 23. 

Appendixes 25 constitute respective pushers 
for packets 2 fed successively to station 22 by 
braking device 9, and provide, firstly, for removing 
packets 2 in orderly sequence from path 4, in a 
pickup direction crosswise in relation to traveling 
direction 16 and parallel to the plane of conveyor 3; 
secondly, for feeding them in orderly sequence 
along plate 21 from station 22 to station 23; and, 
finally, for feeding them, in the same orderly se- 


quence, on to conveyor 5. 

As shown in Fig.2, as packets 2 are transferred 
from conveyor 3 to conveyor 5, wheel 24 also 
provides for rotating them 90* in relation to the 
5 traveling direction, and about their longitudinal axis 
perpendicular to the plane of conveyor 3. 

To prevent packets 2 from being spun off ap- 
pendixes 25, plate 21 presents a curved outer 
guide 26 hinged at 27 to a fixed support 28. 

10 As shown in Fig.1, conveyor 5 is located sub- 

stantially tangent to the output end of plate 21, and 
comprises a belt 29 looped about pulleys 30 (only 
one of which is shown and powered) fitted to and 
rotated at substantially constant speed by respec- 
ts tive shafts 31 perpendicular to the Fig.1 plane. Belt 
29 presents a number of equally-spaced brackets 
32 moving with belt 29 and defining respective 
searis 8 for housing respective packets 2 as they 
travel along the top branch 33 of belt 29 substan- 

20 tially coplanar with plate 21 . 

As already stated, therefore, for enabling pack- 
ets 2 to be transferred and rotated 90° between 
conveyors 3 and 5 via transfer device 7, the speed 
of belts 11 and 12 must normally be less than that 

25 of conveyor 3 and substantially such as to keep 
braking device 9 timed in relation to conveyor 5 
and transfer device 7, i.e. such as to advance line 
10 by a distance equal to the thickness of packet 2 
(measured in direction 16) in the time tak<en by belt / 

30 29 to advance by a distance equal to the length of 
seat 8, i.e. the distance between adjacent brackets 
32, and in the time taken by appendix 25 to cover 
the arc between stations 22 and 23. Moreover, 
belts 11 and 12, transfer device 7 and conveyor 5 

as must obviously operate in time with one another. 

To meet the above conditions, device 1 
presents a first drive unit 34 (Fig.2) for driving 
conveyor 5 and wheel 24 at constant speed and in 
time with each another; and a second drive unit 35 

40 for driving belts 11 and 12, and which is controlled 
in known manner by photosensors 20 for keeping 
braking device 9 in time with belt 29 and wheel 24. 

As already stated, conveyor 5 of device 1 
described above feeds packets 2 in a direction 37 

45 parallel to, i.e. at an angle of zero degrees in 
relation to, direction 16. Nevertheless, as can be 
seen from Fig.2, direction 37 may form any angle 
in relation to direction 16, by virtue of said angle 
varying as a function of the arc formed by plate 21 , 

so and may be varied as required by simply varying 
the arc of plate 21 (which, in the example shown, is 
an arc of 90') and by locating conveyor 5 in line 
with the output end of plate 21 and tangent to 
wheel 24. 

55 The Fig.3 and 4 embodiment relates to a de- 

vice 38 (Fig.3) also designed for transporting ran- 
domly arranged incoming packets 2 in equally- 
spaced manner. 
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Like device 1, device 38 comprises a first 
conveyor 3 for successively feeding randomly ar- 
ranged packets 2 along a first path 4 in direction 
16; a second conveyor 39, similar to conveyor 5 of 
device 1, for feeding packets 2 in equally-spaced 
manner along a second path 6 in series with path 
4; and a transfer device 40 for successively remov- 
ing packets 2 from path 4 in a pickup direction 
crosswise in relation to direction 16, and feeding 
them into respective seats 41 moving with and 
equally spaced along conveyor 39. 

Like device 1, device 38 also comprises a 
braking device 42, which, like braking device 9, 
provides for forming packets 2 into a continuous 
orderly line 10 in which each contacts the adjacent 
packet/s 2. 

Device 42 is arranged in series with conveyor 3 
along path 4, is structurally similar to device 9, and 
the component parts of which similar to those of 
device 9 are indicated using the same numbering 
system. 

Conveyor 39 cooperates with device 42 at 
loading station 43 at the output end of path 4, and 
comprises a belt 44 looped about pulleys 45 (only 
one of which is shown) fitted to respective shafts 

46 parallel to shafts 15 of pulleys 13 and 14, 
arranged crosswise in relation to direction 16, and 
parallel to the plane of conveyor 3. More specifi- 
cally, the axis of shaft 46 of at least the pulley 45 
closest to device 42 is substantially coplanar with 
conveyor 3. As such, the input portion of belt 44 
contacting the edge of said pulley 45 and traveling 
through loading station 43 extends through the 
plane of conveyor 3 in a direction substantially 
tangent to the output end of path 4 and substan- 
tially parallel to said pickup direction. Belt 44 
presents a number of equally-spaced boxes 47 
moving with belt 44 and each defining a respective 
seat 41 . 

As shown in Fig.4, each box 47 comprises a 
substantially rectangular plate 48 of the same size 
as the larger lateral surface of packet 2; and two 
lateral walls 49 and 50 extending perpendicularly 
from adjacent lateral edges of plate 48 and respec- 
tively parallel to and crosswise in relation to the 
traveling direction 51 of belt 44. More specifically, 
wall 50 extends along the rear transverse edge of 
plate 48, in relation to direction 51 , and presents a 
central recess 52. Each plate 48 is connected to 
belt 44 by a central hinge 53 parallel to the axis of 
shafts 46. 

When pulleys 45 are rotated (anticlockwise in 
Fig. 3) for transferring boxes 47 from bottom portion 
54 to top horizontal portion 55 of belt 44, each box 

47 travels through loading station 43 wherein box 
47 is arranged facing the output end of braking 
device 42, and respective wall 50 is substantially 
coplanar with portion 17 of belt 11 and with a plate 


56 connecting the output end of portion 17 of belt 
1 1 to wall 50. 

As shown in Fig.3, as it travels through loading 
station 43 crosswise in relation to direction 16, 
5 each box 47 provides for rotating respective packet 
2 by 90* . As it does so, radial withdrawal of packet 
2 from respective box 47 is prevented by a cylin- 
drical guide 57, similar to guide 26, hinged at 58 to 
a fixed support 59, and supporting a photosensor 

io 60 for detecting, as in the Fig.1 embodiment, the 
rate and timing with which packets 2 in line 10 
issue from braking device 42. 

As already stated and shown clearly in Fig.3, 
by virtue of packets 2 in loading station 43 being 

15 removed by boxes 47 at substantially constant 
speed, but perpendicularly to the traveling direction 
16 of packets 2 along path 4, it is advisable for 
packets 2 to be removed from loading station 43 in 
a direction substantially tangent to said pulley 45, 

20 so as to maintain the acceleration of packets 2 
within acceptable limits. For this purpose, transfer 
device 40 comprises a pusher 61 moved back and 
forth in the pickup direction by a link mechanism 
62, and through recess 52 in wall 50 of the incom- 

25 ing box 47, so as to lift off path 4 the first packet 2 
in line 10 facing conveyor 39 in loading station 43. 

As it removes packets 2 off conveyor 3 in said 
pickup direction, transfer device 40 provides for 
rotating packets 2 by 90° about their transverse 

30 axis parallel to the plane of conveyor 3 and per- 
pendicular to direction 16. 

Like device 1, device 38 provides for feeding 
packets 2 in orderly sequence on to conveyor 39 
by virtue of braking device 42, controlled by 

35 photosensor 60, forming packets 2 into a continu- 
ous orderly line 10; and by virtue of a drive unit 
(not shown in Fig.3 but substantially similar to unit 
35) controlled by photosensor 60 so as to synchro- 
nize operation of braking device 42 and transfer 

40 device 40. 

As with device 1, conveyor 39 of device 38 
feeds packets 2 in a direction 63 parallel to, i.e. at 
an angle of zero degrees in relation to, direction 
16. As shown in Fig.3, however, direction 63 may 

45 form any angle in relation to direction 1 6 by simply 
adjusting, about the axis of shaft 46 of pulley 45 in 
Fig.3, the position of the arc over which belt 44 
contacts pulley 45. Said angular adjustment, to 
which corresponds a similar adjustment in the posi- 

50 tion of the other pulley 45 (not shown) about the 
axis of shaft 46 of pulley 45 in Fig.3, is relatively 
ample, and limited solely by the fact that, for 
device 38 to function correctly, loading station 43 
should preferably be located along said arc. 

55 

Claims 

1. A device (1; 38) for equally-spaced transporta- 
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supporting said products (2); said supporting 
means (21) extending about said wheel (24), 
for connecting the output end of said first path 
(4) to the input end of said second conveyor 
5 (5), and along an arc the size of which de- 

pends on the size of said given angle; said 
wheel (24) presenting a number of equally- 
spaced radial appendixes (25) moving with 
said wheel (24) along said supporting means 
10 (21), for successively feeding said products (2) 

along said supporting means (21) and between 
said output and input ends. 

7. A device as claimed in Claim 6, characterized 
75 by the fact that said supporting means (21) 

comprise a flat plate (21) extending about the 
axis of said wheel (24) and crosswise in rela- 
tion to said first path (4) at said output end. 

20 & A device as claimed in Claim 7, characterized 
by the fact that said plate (21) is coplanar with 
said first conveyor (3). 

9. A device as claimed in any one of the fore- 
25 going Claims from 1 to 4, characterized by the 

fact that said pickup direction is perpendicular 
to the plane of said first conveyor (3). 

10. A device as claimed in Claim 9, characterized 
30 by the fact that said second conveyor (39) 

cooperates with said braking means (42) at the 
output end of said first path (4), and comprises 
a belt (44) looped about at least one pulley 
(45) having its axis parallel to the plane of said 
35 first conveyor (3) and crosswise in relation to 

said first direction (16). 

11. A device as claimed in Claim 10, characterized 
by the fact that the axis of said pulley (45) is 

40 substantially coplanar with said first conveyor 

(3). 

12. A device as claimed in Claim 11, characterized 
by the fact that said belt (44) presents a num- 

45 ber of equally-spaced boxes (47), each defin- 


tion of randomly arranged incoming products 
(2), said device (1; 38) comprising a first con- 
veyor (3) for transporting said products (2) 
successively and in randomly arranged man- 
ner along a first path (4); a second conveyor 
(5; 39) for transporting said products (2) at a 
constant rate along a second path (6); transfer 
means (7; 40) for removing said products (2), 
at a given rate, from said first path (4); and 
braking means (9; 42) located along said first 
path (4), for forming an orderly line (10) of said 
products (2) for supply, at a given rate, to said 
transfer means (7; 40); characterized by the 
fact that said first and second paths (4, 6) are 
arranged in series at any given angle to each 
other; and that said transfer means (7; 40) are 
located between the output end of said first 
path (4) and said second conveyor (5; 39), for 
successively removing said products (2) from 
said first path (4) in a substantially transverse 
pickup direction in relation to said first traveling 
direction (16); first drive means (34) being pro- 
vided for operating said transfer means (7; 40) 
and said second conveyor (5; 39) in time with 
each other; second drive means (35) being 
provided for operating said brake means (9); 
and said second drive means (35) being pro- 
vided with control means (20) for operating 
said brake means (9) in time with said transfer 
means (7; 40). 

2. A device as claimed in Claim 1, characterized 
by the fact that said braking means (9; 42) are 
located along said first path (4) and in series 
with said first conveyor (3). 

3. A device as claimed in Claim 1 or 2, character- 
ized by the fact that said braking means (9; 42) 
comprise two powered conveyor belts (11, 12) 
located on either side of said line (10) of said 
products (2). 

4. A device as claimed in Claim 3, characterized 
by the fact that one of said belts (11, 12) is a 
bottom belt (11) located beneath the other (12) 
for supporting said line (10); said bottom belt 
(11) being coplanar with said first conveyor (3). 

5. A device as claimed in any one of the fore- 
going Claims, characterized by the fact that so 
said pickup direction is parallel to the plane of 

said first conveyor (3). 

6. A device as claimed in Claim 5, characterized 

by the fact that said transfer means (7) com- 55 
prise a wheel (24) mounted for rotation about 
an axis perpendicular to the plane of said first 
conveyor (3); and supporting means (21) for 


ing a seat (41) for a respective said product 
(2); the input portion of said belt (44) being 
substantially tangent to said output end and 
extending through the plane of said first con- 
veyor (3). 

13. A device as claimed in Claim 12, characterized 
by the fact that said transfer means (40) com- 
prise a pusher (61) located between said input 
portion of said belt (44) of said second con- 
veyor (39) and said output end; and actuating 
means (62) for moving said pusher (61) back 
and forth at a given rate through said plane 
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ana in said pickup direction. 

14. A device as claimed in Claim 13, characterized 
by the fact that said actuating means (62) 
comprise a link mechanism connected to said a 
drive means (34). 
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